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Abstract Objective The primary objective of this article

is to examine the extent of self-reported non-adherence

among patients participating in a controlled trial of an

asthma compliance optimization intervention. The sec-

ondary objective is to introduce a two-question question-

naire that is, in wording and design, a neutral tool for

disclosure of non-adherence behaviour. Method Data in

this study was obtained as part of a controlled trial on an

SMS monitoring and compliance intervention developed

for Danish asthma patients. The trial was conducted from

November 2007 to May 2008. A total of 244 patients

participated in the study. Two new designed nonadherence

questions were asked in immediate succession. This prac-

tice, along with the wording of the questions and use of the

Web as medium, constitute a new approach to self-reported

adherence assessment. Results A total of 43.9% of the

participants in the trial reported non-adherence to the

medical dosage regime for which they had, only one

question earlier, documented their awareness. Conclusion

This illustrates that at least 43.9% of the participants in the

trial dared to report nonadherence to asthma medication.

Keywords Asthma � Compliance � Denmark �
Non-adherence � Questionnaire

Impact of findings on practice

• This article introduces a two-question questionnaire

that is, in wording and design, a neutral tool for dis-

closure of non-adherence behaviour that might be a

useful instrument in research.

• Self-reported adherence data can be regarded as a

valuable and reliable supplement to other data sources

on adherence.

• In Denmark, 44% of a representative asthma population

reports being non-adherent to their pharmacotherapy.

Introduction

The transition in terminology from compliance to adher-

ence, and more recently to concordance, is primarily a

documentation of the transition in how healthcare systems

and healthcare professionals perceived the nature of being

a patient. Starting with the concept of compliance, with the

patient as a passive, powerless recipient of care [1].

Developing into adherence, as the extent to which the

patient’s behaviour matches agreed recommendations [2].

Now concordance, which suggests equality, sharing of

power, and ongoing negotiation and interaction respecting

the beliefs of the patient [3]. A nice concept analysis of

compliance, adherence and concordance can be found in a

review by Cohen in the context of cardiovascular risk

reduction [4]. Even though it looks like a somewhat evo-

lutionary transition, the real life situation even today is a

mix of all three concepts, and the concepts are even used

interchangeably [5]. Another way to illustrate the shift in

focus is to take a look at the scientific articles published on

the topics. Simple searches on the terms ‘‘medical

C. Møldrup (&) � J. Stein � B. Søndergaard

Department of Pharmacology and Pharmacotherapy, Section for

Social Pharmacy, Faculty of Pharmaceutical Sciences,

University of Copenhagen, Universitetsparken 2, 2100

Copenhagen Ø, Denmark

e-mail: cm@farma.ku.dk

123

Pharm World Sci

DOI 10.1007/s11096-010-9439-0



adherence ? year’’ and ‘‘medical compliance ? year’’

with no language limit on Pubmed illustrate this change in

research focus. The number of articles discussing adher-

ence and compliance today is almost overwhelming, with

more than 8,000 articles discussing this compared with

only 1,500 articles yearly until 2003. A boom in articles is

seen in 2004, possibly reflecting the publication of the

WHO adherence reference report in 2003 [6].

The long-standing belief in the healthcare system has

been ‘‘Patients do what they are told’’. Just a few years

ago, the majority of health professionals did not

acknowledge non-adherence issues. Now non-adherence

has been reported in almost all the treatment areas, in both

acute and chronic situations and for both medical and non-

medical interventions [7]. Overviews of the number of non-

adherent patients can be found in various reviews [8, 9].

Perspectives on adherence and compliance have certainly

changed in the scientific community and in the practice of

healthcare, but what about the patient perspective? For

years, it has been the general belief that if a researcher or

doctor asked a patient, ‘‘Do you take your medication as

prescribed?’’, the result would be unreliable because the

patient would not dare to answer ‘‘no’’ in case this would

offend the doctor [10]. For this reason, self-reported

adherence data have been regarded as less reliable than

other data sources, such as direct or indirect data collection

on this matter [11, 12]. Direct and indirect measuring

methods both have advantages and disadvantages and, thus

far, a combination of methods seems to provide the most

reliable results [13]. Horne et al. [10] argue that a judg-

ment-neutral non-adherence disclosure procedure is needed

to deal with this issue.

One might suggest that the openness to, and new

insights into, compliance, adherence, and concordance

concepts in the healthcare system would carry over to

patient attitudes towards these concepts as well, our

changes in attitudes change the patient’s attitude as well.

It is possible that patients now dare to answer ‘‘no’’ to

the question and, if this is the case, self-reported non-

adherence data can be considered a more reliable tool for

researching adherence issues than earlier believed. Some

newly conducted studies of adherence and compliance

indicate that this seems to be the case in some areas, such

as antiretroviral therapy [14, 15], or at least it is possible

to establish a calibrated measure that more closely

approximates objectively measured adherence and thus is

more sensitive for detecting non-adherence [16]. In other

areas such as heart failure, self-reported non-adherence

data has not shown to be a more reliable tool [17]. In

other healthcare areas like self-reported exposure to

vapours, gas, dust or fumes (VGDF), the VDGF ques-

tionnaire has shown to be moderately sensitive measured

against job-exposure matrix as a benchmark. And the

measure is considered a useful assessment method for

epidemiological studies of occupational exposure risk

[18]. In general, novel studies on the ‘‘true-value’’ of self-

reported healthcare data is very limited, and need more

attention, as the patient/health care professional relation is

under transition.

The primary objective of this article is to examine the

extent of self-reported non-adherence among patients par-

ticipating in a controlled trial of an asthma compliance

optimization intervention. The secondary objective is to

introduce a two-question questionnaire that is, in wording

and design, a neutral tool for disclosure of non-adherence

behaviour.

Method

The trial

Data in this study was obtained as part of a controlled trial

on an SMS monitoring and compliance intervention

developed for Danish asthma patients. The trial was con-

ducted from November 2007 to May 2008. Patients were

recruited through the use of a large NetDoktor.dk database

of approximately 4,000 asthma patients, and were contin-

uously stratified based on age, gender, and self-reported

asthma control (asthma control questionnaire) and ran-

domized into intervention or control groups to secure

homogeneous groups. A total of 244 patients participated

in the study.

The questionnaire

As a part of this trial, both the control and intervention

groups were asked to answer an Internet questionnaire of

approximately 30 questions, including questions on

demographics, use of medicine, use of the health care

system, and self-assessed asthma control based on the

Asthma control questionnaire. The questionnaire was

posed on days 1, 45, and 90 of the study. The total ques-

tionnaire was piloted and validated based on qualitative

interviews with ten patients.

The specific questions used to assess non-adherence

were asked in immediate succession. This practice, along

with the wording of the questions and use of the Web as

medium, constitute a new approach to self-reported adher-

ence assessment.

The wording of the questions was:

What is the dose indicated on the label of your pre-

ventive (asthma) medication that you should take?
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Please select

2 2

What dose of your preventive (asthma) medication do

you actually take?

Please select

2 2

Compliant behaviour is obtained if the answer to the two

questions at day 1, 45 and 90, respectively, are the same.

Non-compliant behaviour is obtained if the answers to the

two questions at day 1, 45 and 90, respectively, are dif-

ferent from each other.

Statistical analysis

Summary statistics include number, mean, median, stan-

dard deviation, and range for continuous variables and

frequencies for categorical variables.

Differences between those who were compliant and

non-compliant with respect to treatment, demography,

asthma control, and use of health services were investi-

gated by a Pearson chi-square test for categorical variables

(or a Fisher’s exact test if the expected count was less than

five in one or more cells) and by a two-sample t test or

Wilcoxon rank sum test for continuous variables, as

appropriate. The distributional assumption was investi-

gated by histograms and P–P plots.

Results

Compliance was defined as agreement between prescribed

medicine and medicine actually taken on all the three

questionnaires. Patients who did not meet these criteria

were categorized as non-compliant.

As seen in Table 1, there is no significant difference

between compliant and non-compliant patients with regard

to degree of education (five categories) (P = 0.63), work

situation (five categories) (P = 0.10), and income (11

categories) (P = 0.79). There is a statistically significant

difference between compliance and non-compliance with

respect to treatment. Patients in the intervention group

were more compliant than those in the control group were.

There is also a statistically significant difference between

compliance and non-compliance with respect to gender,

where women were more compliant than men were. There

is no statistically significant difference in age, degree of

education, working situation, income, self-reported asthma

control, or use of health services.

Dropout analysis

Differences between dropouts and complete participants

with respect to the use of medicine on the first question-

naire were investigated. Dropouts in the second question-

naire were defined as those missing answers for all

recorded variables on both the questionnaires 2 and 3,

while dropouts on questionnaire 3 were defined as those

missing answers for all the recorded variables on ques-

tionnaire 3. Thirty-seven (15.2%) of the patients dropped

out at questionnaire 2, and another 27 dropped out at

questionnaire 3. In all, 64 (26.2%) participants dropped

out. There is no statistically significant difference in use of

medicine between those who dropped out at and those who

completed the questionnaire 2 (P = 0.13) and the ques-

tionnaire 3 (P = 0.37).

Discussion

A total of 43.9% of the participants in the trial reported non-

adherence to the medical dosage regime for which they had,

only one question earlier, documented their awareness. This

illustrates that at least 43.9% of the participants in the trial

dared to report non-adherence. It is not possible to validate

this figure against the actual non-adherence rate. First, no

other non-adherence measurements were incorporated in

Table 1 Patients’

characteristics by compliance

status

a Number of contacts with

doctor (calls and visits),

hospital, emergency, doctor on

duty (calls and visits),

pharmacy, and others during the

last 4 weeks
b Five questions rated 1–5.

Score: 5–25

Compliant group

n = 137 (56.1%)

Non-compliant group

n = 107 (43.9%)

P-value

Intervention group 72 (63.2%) 42 (36.8%) 0.039

Control group 65 (50.0%) 65 (50.0%)

Sex 0.015

Male 15 (38.5%) 24 (61.5%)

Female 122 (59.5%) 83 (40.5%)

Age (mean (SD)) 35.1 (7.1) 34.1 (7.5) 0.33

Use of health servicesa 0.090

(mean (SD)) 1.6 (3.6) 2.3 (5.2)

Self-reported asthma controlb (mean (SD)) 13.4 (3.5) 13.2 (3.8) 0.60

Pharm World Sci

123



the study design; second, no accurate non-adherence

methodologies, direct or indirect, exist at this stage. It is

estimated that the non-adherence rate among asthma

patients is 30–70% [19]. Despite this large range (from 30 to

70%), a self-reported non-adherence of 43.9% seems a

plausible, honest, and thus reliable, result.

The fact that the participants were confronted in suc-

cession with two questions, one on the prescribed dosage

regime by the doctor and one on the actual taken dosage

regime, might be one reason that participants dared to

disclose non-adherence. The presentation of the questions

in succession portrayed non-adherence as a normal and

accepted action. In other words, the combination of ques-

tions caused non-adherence to appear less taboo. In addi-

tion, the medium used to present the questions might have

strongly influenced the honesty of the participants. By

using the Web as communication media, the participant

was more anonymous and less intimidated than if the dis-

closure of non-adherence had been a part of a consultation

with the doctor or the pharmacist.

Based on this finding, we argue that self-reported

adherence/non-adherence data should be regarded as a

more valuable source of information than has been the

tradition. Views on non-adherence have changed not only

within the healthcare system but also among patients.

Conclusion

Though it is impossible to estimate the exact rate of non-

adherence in the presented controlled trial, the disclosed

43.9% of non-adherence by the participants seems to be a

fair estimate compared to the findings of earlier literature

on adherence to asthma medication regimes. The result

illustrates that patients dare to disclose non-adherence

information if asked in the correct manner and if the

medium used offers a neutral or anonymous platform for

communication.

Funding The study was funded by the Ministry of Health and

Prevention in Denmark.

Conflicts of interest None.

References

1. Mullen PD. Compliance becomes concordance. BMJ. 1997;

314(7082):691–692.

2. Hearnshaw H, Lindenmeyer A. What do we mean by adherence

to treatment and advice for living with diabetes? A review of the

literature on definitions and measurements. Diabet Med. 2006;

23(7):720–8.

3. Chatterjee JS. From compliance to concordance in diabetes.

J Med Ethics. 2006;32(9):507–10.

4. Cohen SM. Concept analysis of adherence in the context of

cardiovascular risk reduction. Nurs Forum. 2009;44(1):25–36.

5. Bissonnette JM. Adherence: a concept analysis. J Adv Nurs.

2008;63(6):634–43.

6. Sabate E. Adherence to long-term therapies: evidence for action.

Geneva, Switzerland: World Health Organization; 2003.

7. Osterberg L, Blaschke T. Adherence to medication. N Engl J

Med. 2005;353(5):487–97.

8. DiMatteo MR. Variations in patients’ adherence to medical rec-

ommendations: a quantitative review of 50 years of research.

Med Care. 2004;42(3):200–9.

9. Cramer JA. A systematic review of adherence with medications

for diabetes. Diabetes Care. 2004;27(5):1218–24.

10. Horne R, Weinman J, Barber N, Elliot R, Morgan M. Concor-

dance, adherence and compliance in medicine taking. London:

NHS SDO; 2005.

11. Glintborg B, Hillestrom PR, Olsen LH, Dalhoff KP, Poulsen HE.

Are patients reliable when self-reporting medication use? Vali-

dation of structured drug interviews and home visits by drug

analysis and prescription data in acutely hospitalized patients.

J Clin Pharmacol. 2007;47(11):1440–9.

12. Svarstad BL. Measuring adherence in community pharmacies:

opportunities and challenges. J Am Pharm Assoc 2005;45(2):

127–129.

13. Osterberg L, Blaschke T. Adherence to medication. N Engl J

Med. 2005;353(5):487–97.

14. Glass TR, De GS, Hirschel B, Battegay M, Furrer H, Covassini

M, et al. Self-reported non-adherence to antiretroviral therapy

repeatedly assessed by two questions predicts treatment failure

in virologically suppressed patients. Antivir Ther. 2008;13(1):

77–85.

15. Munoz-Moreno JA, Fumaz CR, Ferrer MJ, Tuldra A, Rovira T,

Viladrich C, et al. Assessing self-reported adherence to HIV

therapy by questionnaire: the SERAD (Self-Reported Adherence)

Study. AIDS Res Hum Retroviruses. 2007;23(10):1166–75.

16. Liu H, Miller LG, Hays RD, Wagner G, Golin CE, Hu W, et al. A

practical method to calibrate self-reported adherence to antiret-

roviral therapy. J Acquir Immune Defic Syndr. 2006;43(Suppl

1):S104–12.

17. Wu JR, Moser DK, Chung ML, Lennie TA. Objectively mea-

sured, but not self-reported, medication adherence independently

predicts event-free survival in patients with heart failure. J Card

Fail. 2008;14(3):203–10.

18. Quinlan PJ, Earnest G, Eisner MD, Yelin EH, Katz PP, Balmes

JR, et al. Performance of self-reported occupational exposure

compared to a job-exposure matrix approach in asthma and

chronic rhinitis. Occup Environ Med. 2009;66(3):154–60.

19. Bender B, Milgrom H, Rand C. Nonadherence in asthmatic

patients: is there a solution to the problem? Ann Allergy Asthma

Immunol. 1997;79:177–85.

Pharm World Sci

123


	‘‘Patients don’t lie’’; a view on adherence in asthma
	Abstract
	Impact of findings on practice
	Introduction
	Method
	The trial
	The questionnaire
	Statistical analysis

	Results
	Dropout analysis

	Discussion
	Conclusion
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


